Enhanced circulating half-life and hematopoietic properties of a human granulocyte colony-stimulating factor/immunoglobulin fusion protein.
The aim of this study was to determine whether fusion proteins comprising human granulocyte colony-stimulating factor (G-CSF) joined to human immunoglobulin G1 and G4 (IgG1 and IgG4) Fc and C(H) domains are biologically active and have improved pharmacokinetic and hematopoietic properties in vivo. Chimeric genes encoding human G-CSF fused to the N-termini of the Fc and C(H) domains of human IgG1 and IgG4 were constructed and used to transfect monkey COS cells. The fusion proteins were purified from the conditioned media by protein A affinity chromatography. Bioactivities of the proteins were measured in a G-CSF-dependent in vitro bioassay. Pharmacokinetic and granulopoietic properties of the G-CSF/IgG1-Fc fusion protein were measured in normal rats. The G-CSF/IgG-Fc and G-CSF/IgG-C(H) fusion proteins were secreted from transfected COS cells primarily as disulfide-linked homodimers. On a molar basis, the purified G-CSF/IgG-Fc fusion proteins were as active as G-CSF in in vitro bioassays, whereas bioactivities of the purified G-CSF/IgG-C(H) fusion proteins were decreased 3- to 4-fold. The G-CSF/IgG1-Fc fusion protein displayed a slower plasma clearance rate and stimulated greater and longer lasting increases in circulating neutrophils and white blood cells than G-CSF following intravenous and subcutaneous administration to rats. Fusion of G-CSF to human IgG domains results in homodimeric fusion proteins possessing high in vitro bioactivities, long circulating half-lives, and enhanced hematopoietic properties in vivo.